Crystal engineering 1 is utilized as a way to design functional crystal structures (host-guest, inclusion or solvate crystals) 2 or coordination polymers. 3 The carboxyl group is an important element in many types of supramolecular synthons, and is utilized to form various molecular frameworks via hydrogen bonding. Molecules with more than one carboxyl group occupy a special position in the crystal engineering of supramolecular structures because they can form frameworks with large cavities that can include small molecules. Isophthalic and trimesic acids, which have two and three carboxyl groups respectively, are known to form such frameworks via hydrogen bonds leading to carboxylic acid dimer motifs in the crystal structure. 4 In our previous study, 5-hydroxyisophthalic acid (HIPA) molecules in HIPA-ethanol 2:1 solvate crystals were shown to form a twodimensional supramolecular structure with large cavities accommodating guest ethanol molecules. 5 As a part of our continuing study of benzene polycarboxylic acid inclusion crystals, herein we report the novel supramolecular structure of 5-hydroxyisophthalic acid (HIPA)-acetone 1:1 solvate ( Fig. 1) .
Crystal engineering 1 is utilized as a way to design functional crystal structures (host-guest, inclusion or solvate crystals) 2 or coordination polymers. 3 The carboxyl group is an important element in many types of supramolecular synthons, and is utilized to form various molecular frameworks via hydrogen bonding. Molecules with more than one carboxyl group occupy a special position in the crystal engineering of supramolecular structures because they can form frameworks with large cavities that can include small molecules. Isophthalic and trimesic acids, which have two and three carboxyl groups respectively, are known to form such frameworks via hydrogen bonds leading to carboxylic acid dimer motifs in the crystal structure. 4 In our previous study, 5-hydroxyisophthalic acid (HIPA) molecules in HIPA-ethanol 2:1 solvate crystals were shown to form a twodimensional supramolecular structure with large cavities accommodating guest ethanol molecules. 5 As a part of our continuing study of benzene polycarboxylic acid inclusion crystals, herein we report the novel supramolecular structure of 5-hydroxyisophthalic acid (HIPA)-acetone 1:1 solvate ( Fig. 1 ).
Plate-shaped colorless crystals were obtained by slow evaporation from acetone solutions of medicinal grade HIPA powder (from TCI) at room temperature. Characterization by thermogravimetry/differential thermal analysis (TG/DTA) indicated that the crystals were 1:1 HIPA-acetone solvate. Xray diffraction data of the specimen crystal (0.20 ¥ 0.18 ¥ 0.05 mm) were collected using graphite-monochromatized Mo Ka radiation (l = 0.71075 Å) at 173 K under a stream of cold nitrogen.
The space group was determined by PLATON 6 and the crystal structure was solved by direct methods using SHELXS-97 7 and refined using the full-matrix least-squares method on F 2 using SHELXL-97. 8 The non-hydrogen atoms were refined anisotropically and the hydrogen atoms of the hydroxyl and carboxyl groups were found in the difference Fourier map and refined isotropically. Hydrogen atoms attached to carbon atoms
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Supramolecular Structure of 5-Hydroxyisophthalic Acid-Acetone 1:1 Solvate
Aya SAKON, Akiko SEKINE, and Hidehiro UEKUSA* Department of Chemistry and Materials Science, Tokyo Institute of Technology, Ookayama 2, Meguro-ku, Tokyo 152-8551, Japan A 1:1 5-hydroxyisophthalic acid (HIPA)-acetone solvate, C8H6O5·C3H6O, was crystallized in the triclinic space group P1 with a = 6.9655(7)Å, b = 11.2080(11)Å, c = 15.6562(16)Å, a = 83.613(3)˚, b = 85.272(3)˚, g = 76.055(2)˚, V = 1176.9(2) Å 3 and Z = 4. The X-ray crystal structure analysis (R1 = 0.0478) revealed that the HIPA molecules formed a onedimensional hydrogen bonded chain structure via a carboxylic acid dimer motif, along the 1 0 -1 direction. In the (1 0 1) plane, cavity spaces were formed between the chains, where acetone molecules were included. were located geometrically and were included in the leastsquares calculations using the riding-atom model. Isotropic temperature factors constrained to 1.2Ueq(C,O) were given to all hydrogen atoms. A methyl group of acetone molecule (C33) showed a disordered structure with an occupancy factors of 0.64(4)/0.36(4). The disordered part was refined with the bond length restrained to 1.48 Å.
Crystallographic and experimental data are shown in Table 1 and hydrogen bond geometries are shown in Table 2S (Supporting Information). Atomic parameters, and bond lengths and angles are shown in Tables 3S and 4S respectively. ORTEP structure representations of the title compound is shown in Fig.  2 .
Two HIPA-acetone units are crystallographically independent as two HIPA molecules (molecule A: O(1) to C(13); molecule B: O(14) to C(26)) and two acetone molecules form an asymmetric unit, one of which is disordered. The bond distances and angles of the two HIPA molecules were almost identical and within the generally accepted range. The dihedral angles of the carboxyl groups and benzene ring of the HIPA molecule ranged from 0.3(3) to 6.7(3)˚ indicating that the HIPA molecules were almost planar. These molecular geometries were also similar to those reported in other HIPA molecular structures, including the HIPA-ethanol 2:1 solvate crystal 5 and the HIPA dihydrate crystal. 9 A characteristic feature of the current crystal structure was its planar layered crystal structure. A similarly layered structure was also observed in the HIPAethanol 2:1 solvate crystal, indicating that the HIPA molecule has a strong tendency to form planar layered structures. No hydrogen bonds were observed between the layers in the current structure in keeping with the ethanol solvate structure.
The planar supramolecular structure is represented in Fig. 3 . One layer is in (1 0 1) plane and composed of one-dimensional zigzag ribbon structures extending along the 1 0 -1 direction (yellow) with acetone molecules located between the ribbons (blue). The zigzag ribbon structure is composed of two onedimensional chains of alternate HIPA molecules A and B connected by strong carboxylic acid dimer motifs (the graph set is R2 2 (8) 10 ), and the chains are connected by weak hydrogen bonds (C(26)-H(26)·O(14) (1-x, -y, 1-z), 3.534(3)Å) around the center of symmetry. This kind of chain structure connected by carboxylic acid dimer motifs is often observed in unsolvated crystals. 11 In solvated crystals however the dimer structure is usually broken by the solvent molecule because it tends to form hydrogen bonds between carboxylic acid groups. Interestingly, in the current structure, the dimer was formed even though there are acetone molecules with hydrogen bonding ability in the crystal. In Fig. 3 , two kinds of cavity are observed. One is in the zigzag ribbon structure (yellow) that accommodates two acetone molecules hydrogen bonded to HIPA molecules A (pink) with the cavity volume 6 of 216 Å 3 . The other cavity is between the ribbon structures, in which acetone molecules (blue) hydrogen bond to HIPA molecules B. This cavity is actually a continuous channel structure along the a-axis and its volume is 259 Å 3 for one unit cell. The reason why the acetone molecules in this cavity show a disordered structure could be due to the larger and continuous nature of the cavity.
In conclusion, we have demonstrated that HIPA molecules form a planar supramolecular structure framework with large cavities accommodating guest acetone molecules using carboxylic acid dimer hydrogen bonding.
Comparing previously reported HIPA-ethanol 2:1 solvate structures and the current structure, HIPA molecules can reorganize cavity spaces flexibly in response to the guest molecular structure and may have the possibility of yielding functional materials such as guest selectivity or slow guest release. Fig. 2 ORTEP drawing of the title compound with atom labeling (left HIPA molecule: B, right: A). Thermal ellipsoids are drawn at the 50% probability level. Hydrogen bonds are shown as a dotted line. Only the major part of disordered structure is shown. Fig. 3 The planar supramolecular structure. One-dimensional zigzag ribbon structure (yellow), the cavity spaces (white parallelogram), and acetone molecules (pink and blue) are shown.
